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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size, weight and cost by 
mounting plural dielectric layers constituting a high-frequency switch to 
a laminated multilayered substrate and integrating the high-frequency 
switch and a SAW filter to reduce the mount area of the high- 
frequency switch and the SAW filter within a printed wiring board. 
SOLUTION: Duplexer 1 mounts the SAW filter F2 on the multilayered 
substrate laminating plural dielectric layers constituting the high- 
frequency switch SW, additionally incorporates and integrates an LC 
filter. The duplecxer 1 includes a multilayered substrate consisting of a 
low-temperature backed ceramic substrate mainly composed of 
barium oxide, aluminum oxide, silica, etc. Thereby the mount area of 
the high-frequency switch and the SAW filter within the printed wiring 
board is reduced to realize a small size and a light weight. In addition, 
as the high-frequency switch and the filter can simultaneously be 

designed, the high-frequency switch and the filter can be designed by giving impedance matching to 
unnecessitate a matching circuit. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The duplexer characterized by consisting of at least one high 
frequency switch which becomes the diode carried in two or more 
multilayer substrates which come to carry out the laminating of the 
dielectric layer and these multilayer substrates, and a list from the 
transmission line and the capacitor which were built in said multilayer 
substrate, and at least one SAW filter carried in said multilayer 
substrate. 

[Claim 2] The duplexer according to claim 1 characterized by building in 
at least one LC filter which becomes said multilayer substrate from the 
transmission line and a capacitor. 

[Claim 3] Claim 1 characterized by using a low-temperature baking 
ceramic substrate as said multilayer substrate, or a duplexer according 
to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the duplexer used for 
a mobile transmitter, for example, automobile telephone, a portable 
telephone, etc. 
[0002] 

[Description of the Prior Art] The block diagram of the common duplexer 
to drawing 5 is shown. In order that this duplexer 1 might make 
Transmission Tx and Reception Rx share one antenna ANT, at the time of 
transmission, the receiver was protected from the transmitting output, 
it is a compound radio-frequency head article for supplying an input 
signal to a receiver at the time of reception, and it is mounting in the 
printed-circuit board which carried out densif ication of the electronic 
parts, such as a miniaturization, the filters Fl and F2 formed into the 
surface mount gestalt, and Switch SW, and miniaturization and 
lightweight-ization have been realized. 

[0003] It is expected that much more miniaturization and lightweight- 
ization progress the automobile telephone carrying this duplexer 1 and 
the mobile transmitter represented by the portable telephone raising a 
function more in the future, and, for that purpose, the further 
miniaturization of the duplexer 1 carried and lightweight-ization serve 
as an indispensable element. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional 
duplexer, since a discrete filter and a discrete switch were mounted in 
a printed-circuit board, the further miniaturization and lightweight- 
ization had the trouble of being difficult. In the case of a filter, 
generally, the more especially the engine performance and geometry of a 
filter have a relation in inverse proportion and it raises the engine 
performance of a filter, a geometry becomes large and, the more serves 
as hindrance of the miniaturization of a filter, and lightweight-izing. 
On the contrary, a filter shape has forced [ miniaturization / of the 
filter from constraint of the dimension of the mobile transmitter 
carrying a duplexer ] compromise of the device engine performance on 
account of imperfection. 

[0005] This invention is made in order to cancel such a trouble, and it 
aims at offering the duplexer which can attain miniaturization and 
lightweight-ization by unifying a high frequency switch and a filter. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned 
object, the duplexer of this invention is characterized by consisting of 



at least one high frequency switch which becomes the diode carried in 
two or more multilayer substrates which come to carry out the laminating 
of the dielectric layer and these multilayer substrates, and a list from 
the transmission line and the capacitor which were built in said 
multilayer substrate, and at least one SAW filter carried in said 
multilayer substrate. 

[0007] Moreover, it is characterized by building in at least one LC 
filter which becomes said multilayer substrate from the transmission 
line and a capacitor. 

[0008] Moreover, it is characterized by using a low-temperature baking 
ceramic substrate as said multilayer substrate. 

[0009] According to the duplexer of this invention, by forming and 
uniting a high frequency switch and a filter with the multilayer 
substrate which comes to carry out the laminating of two or more 
dielectric layers, a conventional discrete filter and a conventional 
high frequency switch are mounted on a substrate, and the whole 
dimension becomes small compared with the connected thing. Moreover, the 
design which gave impedance matching of a filter and a high frequency 
switch can be performed by carrying out the simultaneous design of a 
filter and the high frequency switch. 
[0010] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. The circuit diagram of one 
example of the duplexer applied to this invention at drawing 1 is shown. 
A duplexer 1 consists of a high frequency switch SW, LC filter Fl which 
is a low pass filter, and SAW filter F2 which is a band-pass filter. 
[0011] In the mobile transmitter represented by automobile telephone and 
the portable telephone, the high frequency switch SW is used in order to 
switch the connection between a sending circuit Tx and Antenna ANT, and 
connection between a receiving circuit Rx and Antenna ANT, and it is 
connected to SAW filter F2 which is LC filter Fl and band-pass filter 
which are Antenna ANT and a low pass filter. 

[0012] The 1st port PI of the high frequency switch SW which connects LC 
filter Fl with the high frequency switch SW is connected to the anode of 
diode Dl. Moreover, the anode of diode Dl is grounded through the 
transmission line STL 1 and a capacitor CI. Furthermore, the node of the 
transmission line STL 1 and a capacitor CI is connected to the control 
terminal VI. the cathode of diode Dl — an antenna — business — it 
connects with the 2nd port P2 which connects the external electrode ANT. 
[0013] Furthermore, the end of the transmission line STL 2 is connected 
to the 2nd port P2, and the other end of this transmission line STL 2 is 



connected to the 3rd port P3 where SAW filter F2 is connected. Moreover, 
the other end of the transmission line STL 2 is grounded through the 
series circuit of diode D2 and a capacitor C2. Furthermore, it connects 
with the control terminal V2 at the node of diode D2 and a capacitor C2. 
[0014] next, LC filter Fl — the low pass filter of a butterworth mold - 
- it is — transmission — business — the transmission lines STL3 and 
STL4 are connected between the external electrode Tx and the 1st port PI 
of the high frequency switch SW. Moreover, a node with the external 
electrode Tx for transmission, the node of the transmission line STL 3 
and the transmission line STL 4, and the node of the transmission line 
STL 4 and the 1st port PI of the high frequency switch SW are grounded 
through capacitors C3, C4, and C5, respectively as the transmission line 
STL 3. 

[0015] The outline sectional view and detail fragmentary sectional view 
of a duplexer 1 of drawing 1 are shown in drawing 2 and drawing 3 . A 
duplexer 1 contains the multilayer substrate 10 which can be calcinated 
at the temperature of 850 degrees C - 1000 degrees C and which consists 
of a low-temperature baking ceramic substrate which uses the barium 
oxide, an aluminum oxide, and a silica as a principal component. The 
multilayer substrate 10 is formed by carrying out the laminating of the 
1st - the 18th dielectric layer 11-28 one by one from a top, and it 
applies to the 5th dielectric layer 15 from the 1st dielectric layer 11, 
applies to the 8th dielectric layer 18 from the 1st cavity 29 and the 
6th dielectric layer 16, and the 2nd cavity 30 is formed. And while 
mounting SAW filter F2 by bonding 2 in the 2nd cavity 30, only opening 
of the 1st cavity 29 is covered with the metal cap 3. On the 1st 
dielectric layer 11, the diodes Dl and D2 of the high frequency switch 
SW are carried. Moreover, on the 10th, 14th, 15th, and 16th dielectric 
layers 20, 24, and 25 and 26, the capacitor electrodes CI 1, C21, C31, 
C41, and C51 are formed, respectively. 

[0016] Furthermore, on the 6th, 8th, 12th, and 14th dielectric layers 16, 
18, and 22 and 24, the stripline electrodes L31, L41, Lll, L21, L12, and 
L22 are formed, respectively. Moreover, on the 9th, 11th, 13th, and 17th 
dielectric layers, the grand electrodes G1-G4 are formed, respectively, 
furthermore — the underside of the 18th dielectric layer 28 — 
transmission — business — an external electrode and reception — 
business — an external electrode and an antenna — business — an 
external electrode and control — business — an external electrode (not 
shown) and the grand electrode G5 are formed. 

[0017] And the capacitors CI and C2 of the high frequency switch SW are 
constituted from a capacitor electrode CI 1, a grand electrode Gl, and 



the capacitor electrode C12 and the grand electrode G2, respectively, 
and the capacitors C3, C4, and C5 of LC filter Fl consist of capacitor 
electrodes CI 1, C21, and C31 and a grand electrode G4, respectively. 
[0018] Moreover, the transmission lines STL1 and STL2 of the high 
frequency switch SW are constituted from stripline electrodes Lll and 
L12 and stripline electrodes L21 and L22, respectively, and the 
transmission lines STL3 and STL4 of LC filter Fl consist of stripline 
electrodes L31 and L41, respectively. 

[0019] The duplexer 1 which has the circuit shown in drawing 1 is 
constituted from above configurations by one multilayer substrate. 
[0020] As mentioned above, since according to the duplexer of the 1st 
example an SAW filter is carried in the multilayer substrate which comes 
to carry out the laminating of two or more dielectric layers which 
constitute a high frequency switch, an LC filter is built in further and 
it unifies, a discrete conventional high frequency switch and a 
conventional discrete filter are mounted on a substrate, compared with 
the connected thing, a high frequency switch within a printed-circuit 
board and the component-side products of an SAW filter can be reduced, 
and miniaturization and lightweight-ization can be realized. Moreover, 
low cost-ization is also realizable. 

[0021] Moreover, since [ which carries out the simultaneous design of a 
high frequency switch and the filter ] things can be carried out, the 
design which gave impedance matching of a high frequency switch and a 
filter can be performed, and the circuit for adjustment becomes 
unnecessary. Therefore, low cost-ization is realizable. 
[0022] Furthermore, since the low-temperature baking ceramic substrate 
is used for the multilayer substrate, the electrode which forms the 
transmission line and the capacitor on two or more dielectric layers and 
two or more of its dielectric layers can really be calcinated. Therefore, 
shortening of a production process is attained and a cost cut can be 
aimed at. 

[0023] Moreover, since he is trying to cover only opening of a cavity 
with a metal cap while carrying an SAW filter in the cavity of a 
multilayer substrate, miniaturization of a duplexer and lightweight- 
ization can be attained further. 

[0024] In addition, although the above-mentioned example explained the 
case where a duplexer consisted of one high frequency switch, an SAW 
filter, and an LC filter, respectively, you may consist of two or more 
high frequency switches, SAW filters, and LC filters. That is, as shown 
in drawing 4 , you may have SAW filters F2 and F3 which are two band- 
pass filters with which one high frequency switch SW differs from 



passband in a receiving-circuit Rx side. In this case, for example, the 
electric wave of two systems, 800MHz PDC800 (Personal Digital Cellular 
800) and 1. 5GHz PDC1500, is receivable to SAW filter F2 by using the 
band-pass filter whose passband is 800MHz, and the band-pass filter 
whose passband is 1. 5GHz F3. 

[0025] Moreover, it can be said that the representative circuit 
schematic of a high frequency switch and detail partial fluoroscopy side 
elevation which were shown in drawing 1 and drawing 3 are within the _ 
limits of this invention if it becomes the diode which is an example and 
was carried in the multilayer substrate, and a list from the 
transmission line and the capacitor which were built in the multilayer 
substrate. 

[0026] Furthermore, it can be said that the representative circuit 
schematic of the LC filter shown in drawing 1 is within the limits of 
this invention if it consists of the transmission line and the capacitor 
which are an example and were built in the multilayer substrate. 
[0027] Moreover, although the combination of an SAW filter and an LC 
filter explained the case of a band-pass filter and a low pass filter, 
they may be other combination like a band-pass filter and a band-pass 
filter, for example. 

[0028] Furthermore, although the case where an SAW filter was carried in 
the cavity of a multilayer substrate was explained, a cavity may not be 
prepared but you may carry in the front face of a multilayer substrate. 
[0029] Moreover, although the transmission lines STL1-STL4 explained the 
case where it consisted of striplines, you may consist of a microstrip 
line, a KOPURENA guideline, etc. 

[0030] Furthermore, although the case where the ingredient which uses 
the barium oxide, an aluminum oxide, and a silica as a principal 
component was used for a low-temperature baking ceramic substrate was 
explained, there are the barium oxide, a silica, a strontium oxide, an 
ingredient that uses a zirconium dioxide as a principal component, a 
calcium oxide zirconium, an ingredient which uses glass as a principal 
component. 
[0031] 

[Effect of the Invention] Since according to the duplexer of claim 1 it 
carries in the multilayer substrate which comes to carry out the 
laminating of two or more dielectric layers which constitute a high 
frequency switch and the high frequency switch and the SAW filter are 
unified, a high frequency switch within a printed-circuit board and the 
component-side products of an SAW filter can be reduced, and 
miniaturization and lightweight-ization can be realized. Moreover, low 



cost-ization is also realizable. 

[0032] According to the duplexer of claim 2, an SAW filter is carried in 
the multilayer substrate which comes to carry out the laminating of two 
or more dielectric layers which constitute a high frequency switch, an 
LC filter is built in further, in order to unify, a discrete 
conventional high frequency switch and a conventional discrete filter 
are mounted on a substrate, and the whole dimension becomes small 
further compared with the connected thing. Therefore, the further 
miniaturization and the further lightweight-izing of a duplexer are 
realizable. 

[0033] Moreover, the simultaneous design of a high frequency switch and 
the filter can be carried out, the design which gave impedance matching 
of a high frequency switch and a filter can be performed, and the 
circuit for adjustment becomes unnecessary. Therefore, low cost-ization 
is realizable. 

[0034] According to the duplexer of claim 3, since the low-temperature 
baking ceramic substrate is used for the multilayer substrate, the 
electrode which forms the transmission line and the capacitor on two or 
more dielectric layers and two or more of its dielectric layers can 
really be calcinated. Therefore, shortening of a production process is 
attained and a cost cut can be aimed at. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of one example of the duplexer 
concerning this invention. 

[Drawing 2] It is the outline sectional view of the duplexer of drawing 
1 . 



[Drawing 3] It is the detail partial fluoroscopy side elevation of the 
duplexer of drawing 1 . 

[Drawing 3] It is the block diagram of another example of the duplexer 
concerning this invention. 

[Drawing 4] It is the common block diagram showing a duplexer. 
[Description of Notations] 
1 Multilayer Substrate 
10 Duplexer 

11-28 Dielectric layer 

SW High frequency switch 

Fl LC filter 

F2, F3 SAW filter 

C1-C5 Capacitor 

STL1-STL4 Transmission line 
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